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^m<omm.mm^mt, mmr-**i mn) &frRxrQ (is£) j&%-frb%2>& 
m^y k v ? tf > ^t- & ^m^m. t > tiv> o&^b zmfcmm mn s *tz>zt 

mm^& t , ism mm^^tm -> ^ ^im^q j&^k^jiw s^i^iq #i§t#is: 
t , ii©iQ 55-!t¥is: mo s 1 js^&uom q j&fr* 4 y 9 - v - *> & 

$1<7)IQ H 1 <£> I Q <£-j&¥IS: i >9 ^ £ tufc v > # ;v <o&*§ * jj>r£ 
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^gfi£ tLfc I jSfr&tfXtt QJ&fr&m >*-■>) -s*\zx oX4 > 9 -v--?**.^ 
Ml <DI Q&J&^&X&J&ZfLZ £ i: J: !K UU<^)QPSK-> 1 6 Q AM 

±lzfrWcZtL& 0 »2*>titflEHE#g:KJ:ot\ 1 

8c**l 9>^*v^^-jSC±^fflv^TiB«$*L* 0 -tfc*>*>l 6QAM'»W2 5 6 Q 
AM±fcM£fcj££tt«V>TBB1I3*LSo i 2 « I Q^f^C «t o T^t $ tL/: 

I mfrRXrX.1t QtiuWm 2<Djy?-V wtfc XvXJ >*-■>) - 7*S *U I2©IQ 
&$l^WtX^J& Ztl&Z\tKt t), i>ti>t<DQP S K->>^V# S 2 5 6 QAM±lZfrWL 
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2 6. 6° +14. 0° ttffi*®*s$-e\ M|B*10I Q5Mt^g**, 14. 0° 

«v*fc 1 Q®zmmizLxi$ufrtQj&fr*frm-tz>mm*nz>o 
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4 5. 0 0 +26. 6 0 ffcfflSrEIIES*, mi3^ 1 <D I Q^fc^g^ 26. 6 0 
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itLif, B P SK'»W?> 1 6 QAMW^^i V-->a ypj^-z/?- 
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C«D#J*K:J:*Ltf, BP S K->^^*»fe 1 6 Q AM©* ^ a I/- V a > ^ 

v > ,-K;V'*#^ -r t § & x i o 

[0 0 3 7] 

t: J: o t^-t ^ V 7 L tiff ^ ^ 'J 7«i¥ft"e**ilfi***o 
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7 H^-tfe $ fir mm Zti2><DX^ *St^t'J7 ® $Lp h p ®2&*2£?g-C V 
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a-^tt LT1&IB&2 <zm y -^cstis^s-fw >*-y -•fvm.zm-fT'i y9- 

3 v > ^ ^ofifi * ^ jR ess $ * & ttffi m <e#s t > hi te&o v y *~ * 

K&V&Vy Y&Ott&Jtntit (LLR) *#fflU ^Olf7V^LLRfS-lMi: 

- y -ytfcatjs-r * y 9 - y - -ftikmzn u r<(>9-v- 7&<n ifcfrt 
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tfy h^£<7> L L Rtt^I^TL LR^tSi t fc I Q 

[0 0 4 1 ] 
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c n j: •jiep^^^v^^* 2 7y9^§rm^m<n^&&w.\zwm.-$-z>ftMm 

S^f »;7t, teffl0«E«O3EP->>^*MJfeAft^ttlHllE$*fc I Qtt^r*m^LT 
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QjS5frfc4M9W-**10I Q^Bt^-r y -?£, m 1 O I QfrMXr- v ^XfrmZtitz I j£ 

-'J-^fy -f^hftiz Ifofrt Qj&ftttJ&t&Mtl <D I QWryri, HI 
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-7Xr-y7^fthilizIJ&fr£QJ8uQ'*'&JfL-tzn2<DI Q^f^i:, H20 I 
[0 0 4 4] 

z\<D X -5 fc;«MI§ J: Jh.fcT, & & ilO^Mv^^W'ttLT^^iao^y j. V- -> a 
[0 0 4 5] 
[0 0 4 6] 

jar, *^o^wiiiov>tis*#iL-c^iii:^t^o 

[0 0 4 7] 

i ) 

mm o ow\ mmT-?*mm^&£Lx<D*?ve>r%>i o 1 i:A*t^o 

VUl 0 1 ttQP SOT^fro £ £\zx «K I Q¥M-to 4 oofl^ov»f 
[0 0 4 8] 

-^y wrvtnt/yatjMt.^ cte&ItB 1 o 2 k£v>t> 26. 6° +14. o° =4 

0. 6° CT**0ie$tL*o t*U£J:»K 4o<0QPSK'»*>lt HI 2 iZ7F~f X 7 iz 
, 2 5 6 QAMV>tffr±l l Z4 0. 6 rtfltffi^TlBffiS tu^> 0 
[0 0 4 9] 

CTtf s m3£$*LfcV>**;w±, I Q#ft*Bi 0 3 izx^x Ij&fr£Qj&$'\ l zfrm-£*iZ 

0 iitrl Q^«l»l 0 3tt, IfOI Qtt^fc 14.0° £v>fc I Qftl^ftiH^ LT I 
pmQw^T^lt^o .PMfciftKiS, B2 t-^-tol^O I Qfft* 1 4. 0° *0 

1 Qmtztt-tZ I$,%-£Qmfr*%-M-f& (ZtiZ&MI QfrM£W&) « 

[0 0 5 0] 

#«$*t;fcIjSfl\ Qj£3Hi, W*u^7t 1 0 4, 1 0 5 fc— J.*«3*tSo '< 
?7rl0 5K*»3*i;fcQj&fl*«\ 4 V^-V-^l 0 6Ci 1) 4 * 9 - V - 7 2 tt1z 
^fl 0 7C3lffi$ix*o 
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[0 0 5 1 ] 

0 7 tCAifSfr&o 
[0 0 5 2] 

0 7ti, ^77 1 0 4*e>ffl2j**lfc I^i'f >*-U->tl 0 6^^tB 
r&SftfcQjfc^fc-g-Jifci-aifcfcJ: "3 iz-va >^M-fo £*UC«fc*K 1 

0 7 *»feffi*$*L*^jS^->^^tt% BI4 KTF-f X d iw, IQ®|3&>626. 6' flv> 
£ 1 6 Q AMOflt#jSBB« * & o X *) # h fitz */ > 14, I 10 8 1' 

[0 0 5 3] 

IQ#J»10 8t4, A*$*L/£^^#^tIJ«5-fcQjftfl-Hfi-||+*o iitlQfl- 

mui o 8t±, ±jKuiQ^i»i o 3 ti±m%*), m&i Qfrm-e\*%<M'&v>i q 

frMZftio frm^iifzIJ&fr, Qj&^li, tftrti^y 7 r 109, 11 0i:-lf« 
£*l&o A?7 7 1 1 OfcSStStLfcQj&frtt, 1 1 fc«fc 9 2@§©^ 

[0 0 5 4] 

1 lO'f V^-'J-T'/^-J't It, l#BtdA^$tL^^«r 3#gt-m^l 
U 2%&\zX)l-£frtzm-%* l#BKffi2JU 3#BKA#£ft7'il§-S§-£4#BKiB£l 
L, 4#lCA:&$:Hfcflr§- i S: 2#BKffl!&-r£/N-*- Vri*^£*LTV*<5 t^fc-T^o 

3#lfcffl;&U 3#l£A#3*Lfc«-^*4#BfctH2JU 4 #B KA* 
[0 0 5 5] 

HI 5 K^taiSc^ nj ~ T4J f4, 4o«QPSK'»^MfWto id-??. 
lEBO'f'/^-V-^feoft^ («£>*>£•;» 1 0 7i:i4^l5fo«t) £, S 1 

= [ (S 1 I 0 , S4 Q ° ) , (Sai°,SlQ°), (S3I°,S2Q°), (S 

4 1°, S3 Q ° ) ] tm-tt, 2@g^V^-V-7 , Mt ("t-*t?*>^«ui 1 

2 K^i-frjjttwrwfll*) s 2 = [ (s i i 1 , s 2 q 1 ) , (S21 1 , s 4 q 1 ) 

, (S3 I 1 , Si Q 1 ) , (S4 I 1 , S3 Q 1 ) ] t^ti^tlSo iit«x 
USi 1 1 (4, i5*^^^Mio K, 4 fc UOQP SKy>*>l t 4?>J&#£ 
4oTV>J, HfcK, S2 Q 1 IHH t©QPSK-»^>2 t KD^feotV^ 

O 

[0 0 5 6] 

iU ±^3^*5 v>T, TttO^x.^ nj ~ r 4 J ttQPSKKJ:«}»e>*L*4o 

^ ru tei®svj>*-v-7&w&Mzixtz&.<Dm-%zm-ri>e>k-t2>o mz.^-? 

0 1 K J: y e V 1 li, I J&frRV t Qj8 l fr*m^'C > 

5 1 ° = (Si I ° , S 1 Q ° ) 0^(«M^ilt«o 

[0 0 5 7] 

&J8M1 1 2*4, A777 1 0 Bfrbmjj-ZtltzIi&frtJyfr-V-^l 1 lifrfctB 

1 2 V^jK/WA, 1^6 tC^-Tid K, 2 5 6 QAM©ME1 
fcfcfco 2 lot I/ - a >/>f 

[0 0 5 8] 
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^<O^Va.V- s ys y^A->fyV*>tt->'J7JW^V;W (S/P) 11 
3 5.ra^7-Ui^glS5 (I EFT) 1 1 4 I *) WifeV)^ 7 * * U T Cti^tiS 
o o^J9, v'JTJW-?? Wl^gllft (S/P) 1 13MU)i7-Vx» (IFF 
T) 1 14ii> I/-?/ a yyj/*-i'^Z/>#)\'tt^K%^&mMLV>4t'?** 

[0 0 5 9] 

t 'J Tli^l 1 0 0 <7>m / P%.V l ®%:fcWXmWir 2> 
o v;i/^^^UTjlHi^mi 0 Olz&^Xlt, ±££L£ i 9 K&fflmnW 1 0 2 let* 2 

6. 6° +14. o° =40. 6° <7>itmmmmmzff i t#K, ^j»i o 7 1 

Q^«It I Q5M»1 0 8 I Q5Mf#!;S£$fcA/-C% 2 IJtfM > * - V - 

SrJff-5 J: 9 KLfciiifc.J; *K QPSK'»*><7)IQ^«:2 5 6 QAM<Of^±i: 

o 

[0 0 6 0] 

fflJxJdrHSKTFi-J:^^ t^f'JT 1 Kli3#g<£>QP SKy>*>tl< 3 v> 

7*^rt'J7 4i:iilf K ~> > ^ £ Bfc < 3 y> W©WSfif ?^^J:^ 

C^4 0 Hi 6 IZTFLfz X ? t'^y*^ V Tfc 2 >**;v^oj&^L^IEtt-C~£ 

3^co ^ ~^ v - -> a > ^ * - is t itMt-r & t „ ^ < f-»*3&»»a k [6j±-r 

[0 0 6 1] 

fllfctf, -»f^^^VT20|l]^n n pK^atttL{^-?-ttJal^^^y^^ 
[0 0 6 2] 

Lt$HI©^li: £*Uf N ft^HIlSSB 1 0 2 2 6. 6° +14. 0° =4 

o. 6° <Dmm&$m*ft 7 t&iz* smui 0 7\zaz> 1 QMit 1 Q#8tsu 

0 8KJ:£ IQ^M^^t^ 2 0^ ^-V-T^S*:^ J: 9 L££ t H «fc 
«K *yal/-y3>^^->f»|fi]±L/:-7;i/f^^'J7liiil 0 0 
£ c 

[0 0 6 3] 

CfOi<7>Ml2) 

mmvM&ZTFi-o v;vf^f^'j7iiit2 o o{±, ^0^2 o iwiqw 

2 0 2 0fi£j£7&*#l&&£ 1 ^0^2 0 3 tZ&^X, 
VyV^-^r^ VT^«^® 1 0 0 tWM<vm&X'%& 0 
[0 0 6 4] 

titffi®nM2 0 1 ii, fy^QP SK'>y^K:^Lt 2 6. 6° ^teffiSIIg 
#kS£;6&1~o .ItUCJ:*), 4owQPSK^^**;Wi, H 1 5 £73^ X *) \Z^ 16 QAM 
•yy**;v±C2 6. 6° tzifM^xmWZtiZo 
[0 0 6 5] 
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i Qfrmu2 o 2(4. 9mwmi<oiQfrimi o 3* ? »i Q^m^n^^izn 

[0 0 6 6] 

MUM 2 0 3 J4, 0 7^^ffiU?tL^v'^5K;VOM*> 14. 0 ° ®Jj£ 

£«o ^^H«t«9, HI4 K^-ti ? 1 6 QAMWv V W2 5 6 QAMWf ^ 

±i:i4. o° tumwztiz* n\z.tj:z> 0 vxrv&mz, mm^mi t mmx$> &<> 

[0 0 6 7] 

-o* ^nmmixmzmmmui o 2^.1:0x2 6. 6° +14. o° = 40. 

6 OMloIfE^S^^f ? i^TQP SKy>^MC 2 5 6 Q AM±©f f ^Cilt 
•cgeeu I Q0««1 0 3-C«I Q^-SI^^to^cO^L-C, ro^I«T*(i2 
oO{£;fg[a]$Eg|52 0 1 , 2 0 3 ^ g ^ttQP SKv>*>*I^l 6 QAM, 2 5 6 QA 

[0 0 6 8] 

*BH|!»2 0U, mi<DIQ<frM^2 0 2 $ 1 <OJ > 9 - U -A 1 0 6 1 <7) 

IQM10 7^ ^StLT^kfr/c^JjOl^ 1 4. 0° HIte^-*^>^2^fi5iSllI 
J&S5 2 0 3 »2^)I Q^gt^l 08t> |g2?W>*-y-^l 1 1 t> H20IQ 
#««P1 12t fH2<DI Q-g-Ml 1 2 KJ: ^#ib*U~> & 

v;l/^*^y T^I>B^«2 0 0 *is-e^o 
[0 0 6 9] 
(»j?>ra3) 

^(ommoMmx^ mm^m 1 2 xmm l?z-?^*^ y r^nt^e 

[0 0 7 0] 

^^f^^V7«f3 0 ot±, ryr-i-3 0 1 ^S^L/cMit^K^LTMiS: 

ML*:^ ^my-V^mU (FFT) 3 0 3 i:iW. FFTSR3 0 3 li&VT'* 
t'J7 £ titt 'J v - *y a y /<- v ^ v ^ £ ttffi "t 3 o Ifi ffi £ frfc ^ y 

s*- > tf^itmmm 3 o 4 k i o -cisjpfK^ ^fz&m^W} 
0 5 KmmztiZo 

[0 0 7 1] 

I Q53"8t§l5 3 0 5 li> I jftfl-fc Q^^^1"^o LT I Q«-«l» 3 0 

5tt, &mLt:J8,&(D J j 7 r 3 0 6 %frLX*(Dt$£rJ&U3 0 9 fcSlffi 

•r« QJS5-*A?7 7 3 0 7 ZifrLxrH y?-v -^3 0 8 tc^ffii-^o tM 

>^-u-/t3 0 8it -fv^-y-^i 1 1 (ii, in 7 ) tjje^a^^f ? £ tcj: 

»K 2 030^ >^-y --^-e-f >*-V-7*ZtLtzQ]&fr*7t(DWfflfcmL, 

mU3 0 9 tzmm-fZo £-J»3 0 9-eW\ £-J&*S*fc LT 1 6 QAMOV 

^j&^jftstLSo ^j»3 o 9<otti*t±fi:*iate«K3 1 on^im^tLSo 

[0 0 7 2] 

1 0 14, A*$tLfel 6QAMy>^;K:MLT, -14. 0° fltflfcEI 
3££-£&o Cltt^if), fiffi#2 6. 6° IKSSftfcl 6QAM©y>#«?>ii4, 
£<Z>1 6 QAMy>^Vii, LLR«3 3 0WLL RfH£S|53 1 2K*kmZti&o 
[0 0 7 3] 

LLRfli(«3 1 2(4, XtlVtzl 6QAMyV^«t«Jt (f^fc^LLR : 
Log Likelihood Ratio) «*4tfy h^**. £ L L R«3-gtSB 3 1 1 izmm^^o 
LLRW-JMB3 1 2^IUov^^#fi!li:|iSt5o LLRft|t§B3 1 2K;UJ$*L<& 
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10 1©f-^) (0, 0) . (1, 0) , (0, 1) , (1. 1) fcU 

^ y ^- i; - -yfc/BW.: l->>#f;vg{± (0, 0, 1, 1) 

2 v^sJOVgli (1, 0, 0, 0) 3S^>#>Htt (0, 1, 1, 0) fc&lK 
4~>v**;vgli (l, 1, 0, 1) £:&&o 

[0 0 7 4] 

LLRft«3 1 2ttLLR*tfy h^Kff-#«o 1 v^*>aWLLRftf^ 
T#x.£o il0t> fyH|OLLRttf*^to llOMv^ Ol4 0X«4 

i * ^ l > •tiSMjft *^*fo *> w * 9 i tr y h g 1 2 e ? h 
lijtiio) £m#>£o 3 tr y h g fc 4 vf y h B&Qmi5fo^mn&*M^r§:m&tm 
i iksh-j^k, m^mmmmzT, roj -comai* a, ru 

mi] 

-(x+A)/2G 2 

LLR = — -d) 

e 

[0 0 7 5] 

ie7Hi3lf7H, 2 If y h g 4 If y b g/$ ? 2tK:&oTV>&W-C\ 
mU3 1 1 -e#tfy VOL LR-fiSrfl-RILrt:^ 3f^|, M4rf ft?^ 

>^-v-^3i7, 3i8W/^-';-yu, i if ? h g fc>f>^- y-^o 

3 tf y h g *#Jfcffi 3 1 9 Z> £&K, 2 hB £4 * * -V - -f&SO 4 tf y b 

V y \L y ?U 3 2 1 id J: *) t*v y kf $ *lt. * **** 6 *l& 0 

[0 0 7 6] 

o v^f^rt'J7Sffifi3 0 0i4, £ 1*1 Q3MH8B3 0 5. f v^-'J-/<3 0 8S 

9 i fcfc 4 *K 1 6 Q AMO'»*>^ttt^o 
[0 0 7 7] 

a >^iE^t^ib^v^ 0 zvtztb, w.&£mu<Dmmfawx"i±2®Boun$mziTi 

fit, JrtV7Sfil3 0 0C^v>T(i, LLRWf-JMB3 1 

2K4oTfcfy bfc©:fcJK*fffflU #St«B3 1 ltd Notify httO*JK*5-«l"t*o 
*LTLLR^jft*!fcJffi*fH £ fcfc* >K & v > 5j€;v {Z.<D'$m<Dm&<Di§s&\z 

- -> 3 y *s msM&ffo xmm u;->v bjtnwzn v y £^7c-r & £ 

[0 0 7 8] 

fr< L-C^M^Mtd 4*U4\ LLR^3 3 0 £i£&t£ «t ? izLtzc\£izX 0 , 

tc«7c L -cSffi-e* 4 i £ W ^ * «t ? I* * * o 

[0 0 7 9] 
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-U — y i" & <£ -9 CLTUv>, 
[0 0 8 01 

EHE«1 0 2"C2 6. 6° +14. 0" fiffi*@jg$^ I QfrMffl 1 0 3 "CI 4 . 0° 

2 5 6 QAMOTy'iWy3 S-^-f /t-*/*- J: 3 Ktfeft'&KovJtR 
9!Lfc#, #3PJt4£*U::Pie>1\ vy^v/IISl 0 1 -CB P S K^«S^trV>, fit* 
H1$kIH5 1 0 2"C4 5. 0° + 26. 6° ftffifcEHeS*. I QfrMUl 0 3-C2 6. 6° 
ffi^tz I QWSr&mfclL-C Ij£#fcQjfc#£#m-*Ui\ BPSKv>Wb 1 6QA 

[0 0 8 1] 

ra$m±i£ Ltz$zt/k<nteisk 2 vytr^ian 0 l^QPSKasfwrafctrv^ tt 

fflBHE«2 0 1-C2 6. 6° ffi[ffl*EHg§*a ffi*Blollftffi2 0 3 "C 1 4. 0° t 

*B£Ia]K£-£&£ £ £4 *9 > QPS Ky>**;H s ib 2 5 6 QAM^y^ V- v a 

y fcT^^l 0 1TB PSKti»*ffv\ ffiffiEHE»2 0 IT 2 6. 6° -fiffi^lH^ 

fltfBEIIEaB2 0 3T1 4. 0° ftffi£Ili££-£*U4\ BPSKyyW 

f)l 6 Q AMco^&y a I/ — -> a y^^-yfyy*>*#^i ± o 
[0 0 8 2] 

jftftfc, BPSK, QPSK. 16 QAM. 6 4 Q AM* i O(:ov» 
[0 0 8 3] 

t a n (<?) = 1/n (ntt^ttSfc) (2) 

-ritcabfco-Ctt, (2) ^£#ltLTteffl®SSM&*fT-9 id tc-f*L^«J;v^ H*fc, 
l^L^^IOfl-efflV^;, 2 6. 6° {4 tan (0) = 1 / 2 **fc-MI"e* 0 > 1 
4. 0° (it an (0) = 1 / 4 0 , (2) ^tcHSr*«-C* 

[0 0 8 4] 

Sfcfc±ifcLjfc*ifc©3B*-C*:JU *S&9§*, vjVf^t'JTltiil 0 0, 2 0 0C 

[**±©5fOflIT?ril8tt] 
[0 0 8 5] 

[m®^ffi#*^] 

[0 0 8 6] 

m 

[19 2] &fflElSE^OQP S¥L*s>#n'<OWM*7&-?m 

[0 3] -£-J&£Bl 0 7 (w^S-fr^OI^fcQJK^fll^Sr^ia 

[19 4] ^jfcftoS'VsjWEItfcaS-fHI 

[0 5] <£j£gpi l 2\z&k&fcft<Dij&frtQ&fr<oi& : ¥-*yFlrm 
[16] #jfiftO->»J?^Kil«:^1-H 

[HI 7 ] #!&9§tf>*ifc<OJ&K 2 \ 'J T^flt^iSOfllJfti^-r^n y * 
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m 

1MB] *%W<vnn<nMWi 3 'J 7^iii«*ft7'n ? * 

H 

[EI9] 1 6 QAM<D=iyA* V-i/m y^i^irm 

[El 01 if? httWLL RttltOfiB 0 

[UlllI LLRft-^ii^H^-tSIl 

[HI 1 2] tvaV-i'a ^ A-?/fOKWKftt* H 

[Hll 3] a V - '> a ^ ^'f A- «>f U Jt^^f # t V 7lf 

[mi 5] tffiM^fiv^^^wsei^^ti 
[m 1 6 ] &m%v> i Q^^m^^^i-m 

[017] UU^i '»'f;v^Ciot#^^3>^^v-^3 ^£tf: 

-rm 
[^-f-omw] 

[0 0 8 7] 

1 0 0, 2 0 0 v;vf^t'J7liif 

10 1 v y tf > 

102, 2 0 1, 203, 310 

103, 108, 202, 305 I QM 
106,111 -f 

107, 112, 309, 319, 320 

3 0 0 v^f^f^Sfif 

308, 317, 318 -rW^-Uw? 
3 1 1 

3 1 2 LLRft@g|$ 

3 2 1 7»t y tf > ^ 

3 3 0 LLRM 
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